Neurologic dysfunction complicates the course of 10-40% of left-side infective endocarditis (IE). In right-sided IE, instead, when systemic emboli occur, paradoxical embolism should be considered. The spectrum of neurologic events includes embolic cerebrovascular complication (CVC), intracranial haemorrhage, ruptured mycotic aneurysm, transient ischaemic attack (TIA), meningitis, encephalopathy and brain abscess. Cardiopulmonary bypass might exacerbate neurological deficits due to: heparinization and secondary cerebral haemorrhage; hypotension and cerebral oedema in areas of the disrupted blood brain barrier. A best evidence topic was written according to a structured protocol. The question addressed was, whether there is an optimal timing for surgery in IE with CVCs. One hundred papers were found using the reported search criteria, and out of these 20 papers, provided the best evidence to answer the clinical question. The authors, journal, date and country of publication, patient group studied, study type, relevant outcomes and results were tabulated. We found that evidence is conflicting because of lack of controlled studies. The optimal timing for the valve replacement depends on the type of neurological complication and the urgency of the operation. The new 2009 Guidelines on the prevention, diagnosis, and treatment of infective endocarditis (IE) recommend a multidisciplinary approach and to wait for 1-2 weeks of antibiotics treatment before performing cardiac surgery. However, early surgery is indicated in: heart failure (class 1 B), uncontrolled infection (class 1 B) and prevention of embolic events (class 1B/C). After a stroke, surgery should not be delayed as long as coma is absent and cerebral haemorrhage has been excluded by cranial CT (class IIa level B). After a TIA or a silent cerebral embolism, surgery is recommended without delay (class 1 level B). In intracranial haemorrhage (ICH), surgery must be postponed for at least 1 month (class 1 level C). Surgery for prosthetic valve endocarditis (PVE) follows the general principles outlined for native valve IE. Every patient should have a repeated head CT scan immediately before the operation to rule out a preoperative haemorrhagic transformation of a brain infarction. The presence of a haematoma warrants neurosurgical consultation and consideration of cerebral angiography to rule out a mycotic aneurysm.
INTRODUCTION
A best evidence topic was constructed according to a structured protocol. This is fully described previously [1] . 
THREE-PART QUESTION

CLINICAL SCENARIO
You are in an MDT discussing a 65-year-old male with infective aortic valve endocarditis with ongoing fever despite antibiotic treatment and severe aortic regurgitation. You have been asked to perform urgent surgery, but 5 days ago the patient suffered a large left hemispheric stroke, which is proven to be an infarct on CT scanning. You are worried about the risk of further cerebrovascular deterioration secondary to systemic heparinization and cardiopulmonary bypass. You decide to search the literature for the best evidence available for the timing of surgery.
provided the best evidence to answer the question. These are presented in Table 1 .
RESULTS
Hosono et al. [2] correlated the size of cerebral infarction and timing of surgery in 21 patients with IE and CVCs. They concluded that patients with small cerebral infarction (≤15 mm diameter) might undergo cardiac surgery safely within 14 days of the onset of a cerebrovascular event.
Yeates et al. [3] looked at mortality, risk of neurological deterioration and quality of life in a small cohort of 13 patients with IE and CVC. They suggest that in embolic stroke waiting 2-4 weeks is associated with acceptable neurological outcome and quality of life.
Cooper et al. [4] , in a prospective study of 56 patients, systematically assessed the incidence of acute brain events using brain magnetic resonance imaging (MRI). They found 48% of patients had a silent stroke (SCBE). There was a median of 4 days from the time of diagnosis to surgery. On the multivariate analysis, surgery was independently associated with a lower risk of mortality at 3 months (P = 0.008).
Habib et al. [5] produced the Guidelines on the prevention, diagnosis, and treatment of infective endocarditis. They identified the three main indications for early surgery in: heart failure (class 1 B), uncontrolled infection (class 1 B) and prevention of embolic events (class 1B/C). In other cases, surgery can be postponed to allow 1 or 2 weeks of antibiotic treatment.
Ruttmann et al. [6] , in a review of 65/214 patients with IE complicated by CVC, found no difference in the post-operative neurological complication rate in patients who underwent surgery early or late after CVC.
Thuny et al. [7] , in a large multicentre, prospective study of 109 patients, demonstrated that patients with silent CVC or transient ischaemic attack (TIA) had a better prognosis than patients with other CVC. Overall mortality did not differ significantly according to the delay between the occurrence of an ischaemic stroke and surgery (20% before 72 h vs. 12.5% after 72 h, P = 0.75).
Snygg-Martin et al. [8] conducted a prospective study on 60 patients with IE. They reported a high incidence of preoperative CVC (65%). However, patients with symptomatic CVC underwent surgery after a median of 8 days without any postoperative neurological deterioration.
Angstwurm et al. [9] , on the contrary in a systematic review of the available literature-240 patients with IE and CVC-found the risk of further neurological deterioration to be a function of the time of surgical intervention. For brain infarction, the risk was 0.4% after day 28. For ICH, the risk was still high after 4 weeks (15%).
Piper et al. [10] , in a single centre prospective study on 108 patients with IE and CVC, found the survival, for patients operated within 72 h, to be 76% after 40 months and significantly more favourable (P < 0.0001) than for those treated medically and at different time interval.
Shang et al. [11] reported a median time from onset of neurologic symptoms to operation of 12 days in 29 patients with IE and CVC, with no neurological exacerbation and 4.4% in-hospital mortality.
Parrino et al. [12] reported the outcome of 31 patients with IE, all with symptomatic CVC operated within 1 week of the neurologic event. The mortality rate was 21.4%. They suggest that the timing of surgical intervention after stroke does not affect outcome.
Gillinov et al. [13] , on the contrary, in a retrospective series of 34 patients with IE complicated with CVC, found that a delay in operation resulted in a lower complication rate.
Heishi et al. [14] reported similar results in their multicentre retrospective study, including 181 patients with IE and CVC. They recommend waiting 4 weeks after cerebral infarction, where the exacerbation rate of neurological complications is the lowest (2.3%). Whereas in cerebral haemorrhage (ICH), the risk is still significant even after 4 weeks.
Matsushita et al. [15] , in their retrospective review of 33\123 patients with IE and CVC, suggested an interval of at least 11 days between the CVC and surgery and to extend this interval to 4 weeks in ICH.
Sugimoto et al. [16] gave similar recommendations in their series of five patients with IE and CVC.
Sawamura et al. [17] reported successful outcome in two cases of IE and CVC performed 2 weeks after the onset of the neurologic event.
Shimamoto et al. [18] described the outcome of seven patients with IE and CVC undergoing operation 2 weeks after the neurological injury. They report four neurological deaths and one nonfatal ICH in one of the three survivors.
Ting et al. [19] reviewed the outcomes in 45 patients with IE and CVC; 14 of them with a silent CVC. The mean interval from onset of neurologic deficit to cardiac operation was 11.4 days. No patient with embolic CVC had any neurological exacerbation.
Zisbrod et al. [20] performed valve replacement on 12 patients at an average of 12.7 days after embolic CVC. One patient died, and there were no new strokes.
CLINICAL BOTTOM LINE
Evidence regarding the optimal time interval between CVC and cardiac surgery is conflicting because of lack of controlled studies. The optimal timing for the operation depends on the type of neurological complication and the urgency of the valve replacement. The new 2009 Guidelines on the Prevention, diagnosis, and treatment of infective endocarditis (IE) recommend a multidisciplinary approach and to wait for 1-2 weeks of antibiotics treatment before performing cardiac surgery. However, early surgery is indicated in: heart failure (class 1 B), uncontrolled infection (class 1 B) and prevention of embolic events (class 1B/C). After a stroke, surgery should not be delayed as long as coma is absent and cerebral haemorrhage has been excluded by cranial CT (class IIa level B). After a TIA or a silent cerebral embolism, surgery is recommended without delay (class 1 level B); in ICH, surgery must be postponed for at least 1 month (class 1 level C). Every patient should have a repeated head CT scan immediately before the operation. The presence of a haematoma warrants neurosurgical consultation and consideration of cerebral angiography. In the overall cohort, the mortality rate was 27% at 30 days and 41% at 3 months. The mortality rate was significantly lower among patients undergoing surgery than among those not undergoing surgery at both 30 days (8 vs. 42%; P = 0.006) and 3 months (24 vs. 55%; P = 0.03) 
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